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Abstract 
Due to ongoing globalization, manufacturing companies are increasingly facing new challenges for which new business models are required. 
Nowadays, just selling products is not sufficient to provide customer value and thus to stay in business. In order to stay competitive, the 
integration of services can be a solution. Therefore, an approach is presented which integrates products and services into a new service-oriented 
business model. The development of the approach is based on an extensive literature research and emphasizes new aspects about business 
models. The example of a result-oriented business model for shape memory technology based on the results of qualitative interviews has been 
chosen to illustrate this approach. 
© 2014 The Authors. Published by Elsevier B.V. 
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1. Introduction 
In today’s industry, the driving force for long-term business 
success and sustainable growth is to create innovations and to 
develop new technologies. Companies’ environment is 
constantly changing and competition is increasing due to 
ongoing globalization. Just selling technologically advanced 
products to serve customer needs is not sufficient anymore. 
Therefore, a new way of doing business is required. An 
approach to support companies in meeting these challenges 
and thus not only in keeping but enhancing their 
competitiveness is to introduce innovative business models for 
integrated product-service-systems. 
Despite the popularity of the term business model, a 
consistent definition for the application in the manufacturing 
industry is still missing. This paper contributes to the ongoing 
discussion not only by analyzing existing scientific research 
on business models, but furthermore by giving insights into 
the manufacturing industry voiced by interviewed experts. By 
combining both, a new business model approach for shape 
memory technology is developed and discussed considering 
the state of research as well as the special requirements of the 
manufacturing industry. 
This business model approach is illustrated using the 
example of a result-oriented business model for shape memory 
alloys. Shape memory alloys are a promising new technology 
for the manufacturing industry useful for various (service)-
applications due to their smart functionality. 
2. Business model basics 
In literature, there are various definitions for business 
models focusing on different aspects. For example Amit and 
Zott [1] highlight organizational aspects for value creation. 
According to Osterwalder’s [2] understanding, it is a 
conceptual tool containing a set of objects, concepts and their 
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relationships to express a business. In contrast, Wirtz [3] 
defines a business model as an aggregated and simplified 
picture of all relevant activities of a company. The fact is that 
in today’s literature there is no common or uniform definition 
for the term business model [4] [5]. 
Based on a detailed review of literature, for us a business 
model describes the logic of a company, which has a strong 
focus on customer demands. Furthermore, it creates value for 
the customers, suppliers and other business partners and is 
able to describe the value added within the company as well 
as the achieved revenue. Through a business model 
companies are able to gain sustainable competitive advantages 
and differentiate themselves from competitors. According to 
our literature review, it consists of at least four elements: a 
value proposition, the architecture of value, the customer and 
the revenue model (figure 1). 
The essence of every business model is the value 
proposition. According to Stähler [6], there are four different 
attributes: (1) Functionality for the customer, (2) the result of 
a production process (e.g. produced parts), (3) the use of a 
product and (4) the availability of a product (e.g. 99 percent of 
overall equipment effectiveness of a production line).  
The value architecture can be divided into a product-
oriented integration of product and service as well as a 
service-oriented one. Another aspect in terms of markets and 
segments is the customer to be served. This covers the 
geographic scope, market segments (e.g. business-to-
business), the choice of communication and sales channels as 
well as the type of customer relationship. As the aim of each 
business is to make profits and fulfill its financial goals, which 
are provided by shareholders, revenues are essential. 
Regarding this, the value proposition determines the 
transaction type and consequently the revenues.  
More details about the characteristics of business models 
can be found in [7, 8, 9]. Additional partial model for business 
models are:  
x Resources model covering the core competencies,  
x Network model capturing possible types of cooperation, 
x Organizational model describing the responsibilities and 
task distribution inside and outside the company,  
x Risk model referring to the distribution of risk and risk 
assumptions 
x Contract model covering possible types of contracts 
x Strategy model relating to strategic scope, depth of value 
added and growth strategy 
More information about these partial models can be found in 
[3, 10, 11, 12]. 
A business model is of vital importance for long-lasting 
business success, which is usually based on technological 
innovations [13]. However, past experiences have shown that 
relying on established technologies may not be enough to gain 
business success [14]. Management has to understand the 
relations of their business model and the consequences for 
their company. Figure 2 illustrates the relations of a business 
model in the context of company environment. 
Regarding this, technology is only the foundation for 
sustainable business success [13]. The creation of value just 
through technology is not possible [15]. A business model 
helps to commercialize technologically innovative products, 
because thereby, proper actions and tactics can be developed. 
To get there, management has to define a strategy which 
reflects the vision of the company. Besides this, the business 
environment affects new or existing business models. In case 
of an existing business model, a change of at least two of the 
mandatory elements (value proposition, architecture of value, 
customer and revenue model) leads to a business-model-
innovation [9], which as well change the business model. In 
contrast to that, a change of only one of the four mandatory 
elements is just product or process innovation and does not 
change the business model [13].  
3. Information gathering through semi-structured 
interviews 
Every study in science requires data as a foundation for its 
results and conclusion. At the beginning, there is the need to 
consider which research methods are the best for a study. 
According to Kromrey [16], a distinction can be made 
between qualitative and quantitative research methods. 
Qualitative research methods are used when hypotheses have 
to be generated [17]. Quantitative research methods are used 
to prove hypotheses or gather representative and more general 
results because these methods use statistics for data 
evaluation. Owing to the fact that business models for 
technology-intense products are a new phenomenon in 
scientific discussion and barely considered within industry, 
there has been no information available yet. 
To fill this gap, a qualitative approach using semi-
structured interviews is used. Semi-structured interviews are 
characterized by open questions [18] which are embedded in 
an interview questionnaire. Through semi-structured 
interviews, in-depth analyses are possible [19] delivering a 
high rate of comparability.   
Figure 1: Mandatory elements of a business model 
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In most cases, the interview partners are manufacturing 
companies with experience in shape memory technology. Due 
to the fact that business models are typically part of top 
management issues [13], most of the interview partners hold 
the position of a CEO or member of the R&D management.  
The interviews start with an introduction about the purpose 
of the study before the respondents are asked to provide their 
background information as well as information on the existing 
business model of the respective company. Special attention is 
placed on the business models’ essential elements. The 
average length of the interviews is 45 minutes. 
For analyzing the interviews, the qualitative content 
analysis from Mayring [20] is used. Afterwards, the 
conducted interviews are recorded and transcribed. The 
resulting transcripts are analyzed systematically based on 
categories and abstractions using the following three steps: 
paraphrasing, generalization and reduction, without losing 
important content [17, 21].  
4. Case study: A result-oriented business model for a 
shape memory manufacturer  
Shape memory technology is used as an example due to its 
unique properties which can be used to create new business 
models. These properties allow companies to strengthen their 
revenues by offering integrated services, especially for after 
sales transactions. The presented business model, which 
commercializes the shape memory alloy technology (SMA 
technology), is based on the results of the interviews. 
4.1. Service with shape memory alloy technology 
Langbein et al. [22] identify the capacities to offer services for 
and with shape memory alloy technology. These properties 
are suitable to offer services for the life cycle phases of 
operation and closure of industrial product-service systems. 
Czechowicz [23] has found that by measuring the resistance 
of the material, lifetime monitoring of a shape memory 
actuator system is possible. Furthermore, the shape memory 
effect can be replaced by a heat treatment (refresh annealing). 
These properties allow for maintenance services. Langbein et 
al. [22] emphasize that the material can be recycled and also 
used to recycle other systems (SMA fasteners). 
4.2. A result-oriented business model scenario  
In this business model scenario, presented in figure 3, 
company B offers a pharmacy automation system to a hospital 
(customer).The plant remains in the ownership of the 
provider. The customer pays depending on the respective 
result, in this case for each picking of pharmaceuticals. A 
software records the number of picks, the customer pays 
either at the end of each month, quarterly or semi-annually, 
depending on the agreement. Thus, company B bears the 
responsibility for the smooth operation of the plant. For 
ensuring the operation, company B must increasingly provide 
Figure 2: Relations of a business model 
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further services. These have to be initiated by company B 
itself. Consequently, the provision of sufficient staff is 
essential. In the result-oriented business model, company B is 
responsible for all phases of the life cycle of the plant. 
Company B decides to optimize the lifecycle phases, 
especially the operation phase and the disposal phase 
regarding cost. Important for this is the cooperation with 
company C (shape memory actuator manufacturer), which 
enables a close coordination of the required component, 
despite the fact that these are not produced in-house. After 
defining the specifications, the actuators are designed to be 
easily integrated into the system. In doing so, company B 
promises a reduction of assembly time for maintenance while 
reducing costs. Therefore, company C develops a new 
actuator, which is a cartridge that can be replaced in a few 
seconds. This has the advantage that no major training effort 
for the service employees of company B is necessary. As a 
partner for the provision of this product-service module 
(actuator cartridge), company F is addressed, which 
contributes to the industrial product-service system of 
company B. By the consultation of company F, company C 
receives optimal components (such as nickel titanium springs) 
in order to develop actuators that are easy to assemble. For an 
optimal interface between the actuator and pharmacy 
automation system, company C collaborates with company A, 
which offers a maximum of realistic simulations specifically 
designed for shape memory alloys. This transfer of knowledge 
reduces the prototyping effort. For the provision of a product-
service system, company C needs a service in terms of 
simulation from company A and semi-finished SMA goods 
from company F which indirectly requires proper raw 
material from company D. 
 In addition, company C develops a lifetime monitoring 
software for the actuator system. This has the advantage for 
company B that there is no need to replace the SMA actuator 
within defined maintenance intervals. By lifetime monitoring, 
company B knows the remaining lifetime of the SMA actuator 
and thus unexpected breakdowns can be prevented. Hence, 
the maintenance procedures can be planned in a way that 
there is no conflict between maintenance (replacing 
actuators), usage (picking) and thus revenues. The software 
for the system of company B detects when and how often the 
pharmacy automation system operates, e.g. to pick a certain 
amount of pharmaceuticals. By means of this information, 
company B schedules the maintenance procedure, e.g. to 
replace worn-out actuators. This has the consequence that the 
system remains in operation and provides availability on a 
high level. Thus, the product-service system enables the 
implementation of integrated services from company C, 
which adds value for the product of company B. If an actuator 
approaches the end of its lifetime, service engineers from 
company B exchange it and return it to company C. By 
reconditioning, company C is able to refresh the effect of the 
actuator in order to reuse it in the existing system. If the 
replacement is not possible, company C collects the shape 
memory alloy components and returns them back to company 
D, which can recycle the material. Company D melts the 
material and produces new components, which return to 
company F at a discounted price. Thus, company D 
counteracts the high costs of the raw material. Company D 
receives additional revenue by this service, because revenue 
can be generated several times for the same material. 
Company C designs the SMA actuator in a way that it can 
be easily disassembled into its individual parts with the help 
Figure 3: Result-oriented business model scenario for PAS based on SMA-Actuator 
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of the SMA connection sleeves. By adding heat, the sleeve 
shrinks and falls out of the component. Thus, intact parts may 
be recycled, so purchasing costs are reduced. Thanks to the 
cooperation with C, company B can use the SMA connection 
sleeves for the disposal of the industrial product-service 
system. The entire pharmacy automation system can be 
constructed by the integrated planning of property and service 
units of the system so that they can be easily recycled at the 
end of their lifetime. The individual components or raw 
materials can be re-used or recycled. Furthermore, the SMA 
fasteners can also be used to disassemble the plant by 
inserting it to a heating furnace so that it is automatically 
disassembled into its individual parts. Company C can use the 
shape memory alloy fasteners for the systems of the other 
partners of the industrial product-service system, which are 
needed for the construction of the pharmacy automation 
system. It can provide solutions for an easy installation and 
removal of the x-axis motor. In addition, handling can be 
developed to realize cross-selling potentials for company C.  
A major advantage for the customer is that he receives the 
specific solutions and does not have to care about the 
functionality or the availability of the entire system. 
Furthermore, despite the number of involved companies, the 
customer has just one contact, i.e. with company B. Company 
B in return coordinates the network, which is essential to 
establish an industrial product-service system. The network 
partners provide a significant contribution to fulfill the value 
proposition. Without the upstream products and services from 
the partners, company B could not offer its solution and thus 
takes advantages of this result-oriented business model.  
Therefore, this business model creates not only the 
customer's requested benefits to pay only for the result. More 
than that, it also shifts the responsibilities from the customer 
to company B and thus minimizes the risks for customers. 
Consequently, the risks always remain at company B as the 
operator of the pharmacy automation plant. This increases the 
customer satisfaction because unexpected costs cannot occur. 
The risk for the provider is minimized to the extent that a 
continuous picking of pharmaceuticals is guaranteed. A 
market downturn or suddenly reduced quantities are almost 
impossible in this customer segment (hospitals). In addition, 
company B gains important insights regarding the quality, 
availability, durability, etc. of the system by offering this 
operator model. This information can be used, in cooperation 
with company C and other partners, to develop new pharmacy 
automation systems to even better meet customer needs and 
extend revenues by reducing costs.  
The crucial factor for successfully providing such a 
solution to customers is the interaction between the 
companies. The critical factor here is the cooperation between 
company B (manufacturer of SMA actuators) and company C 
(manufacturer of pharmacy automation systems). Negative 
effects for individual network partners may arise if the 
collaboration is not planned with the required care [24]. 
5. Conclusion 
After presenting essential elements of a business model, an 
approach is discussed to create a specific business model for 
shape memory alloy technology. Based on interviews with 
experts, a result-oriented business model is developed which 
shows how manufacturing companies can integrate services 
for shape memory alloys to generate more revenue and thus 
stay competitive. Nowadays, the interviewed companies do 
not offer services, especially technologically related services.  
Moreover, the presented business model can support 
companies’ decision making processes by reflecting their 
relations of their business model as well as the function of 
their suppliers to deliver their solutions.  
Thus its potential is not only limited to SMA actuator 
systems but in general for complex solutions like machine 
tools. 
A next step shall be to validate the relations and 
interactions of such a business model. Due to the low market 
maturity, other industrial products like machining tools or 
industrial services shall be considered.  
The findings can help derive parallels for the SMA 
technology. In this respect, further research is needed to 
analyze the feasibility of shape-memory-specific services. 
Additionally, the low technological maturity makes it difficult 
to predict how the shape memory technology will develop. 
This is why innovative business models may be a pre-
requisition to support further technological development.  
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